Atomic force microscopy of microbial cells: application to nanomechanical properties, surface forces and molecular recognition forces.
In recent years, the physical properties and interaction forces of microbial cell surfaces have been extensively studied using atomic force microscopy (AFM). A variety of AFM force spectroscopy approaches have been developed for investigating native cell surfaces with piconewton (nanonewton) sensitivity and nanometer lateral resolution, providing novel information on the nanomechanical properties of cell walls, on surface forces such as van der Waals and electrostatic forces, solvation and steric/bridging forces, and on the forces and localization of molecular recognition events. The intention of this article is to survey these different applications and to discuss related methodologies (how to prepare tips and samples, how to record and interpret force curves).